Abstract
Introduction:
Chronic kidney disease (CKD) also known as chronic renal disease is a progressive loss in renal function over a period of months or years. CKD is identified by the measurement of serum creatinine, as higher levels of creatinine indicates a lower glomerular filtration rate (GFR) 1 . The progression of CKD occurs in five different stages in which there are gradual changes of GFR, serum creatinine and serum inorganic phosphate 2 .
In an advanced stage of chronic renal failure, renal osteodystrophy/renal bone disease will occur. If we start calcium supplementation and phosphate binder to the patients of chronic kidney disease, it will be helpful to prevent renal bone disease. In advance stage of CKD i.e. stage 4 or 5 GFR is significantly reduced. These stage 4 or stage 5 of CKD patient cannot be properly hydrated because their body is swollen, urine output very low. But before measurement of GFR or creatinine clearance, patient should be properly hydrated otherwise adequate urine output should not occur. Therefore, GFR or creatinine clearance test cannot be accurately done in advanced stage (4 or 5) of CKD patient. Alternately Estimation using Cockcroft-Gault formula should be adapted in advanced stage of CKD patient 3 . Hence, the present study was carried out to estimate GFR in advanced stage (3) (4) (5) of CKD patient as well as healthy subject and correlate with serum calcium and inorganic phosphate level. The objective of this study was to determine GFR in advanced stages of CKD and its relation with serum creatinine and serum inorganic phosphate.
Methods:
This study was carried out in the Department of Physiology, Rajshahi Medical College, Rajshahi. In this study a total number of 120 patients were included from Department of Nephrology, Rajshahi Medical College Hospital, Rajshahi. This study was carried out on 90 patients (55 male, 35 female) of advanced stages (stages 3-5) of CKD, with age ranged from 20-65 years. 30 apparently healthy persons of same age ranges were taken as controls. Patients were divided into 3 groups -CKD3, CKD4 & CKD5 on the basis of their eGFR values from KDOQI clinical practice guidelines stratification ( Table-I) 2 . Table-II) .
When GFR was compared between groups, control group was significantly higher than CKD3 group (P<0.05), CKD3 group was significantly higher than CKD4 group (P<0.05) and CKD4 group was significantly higher than CKD5 group (P<0.05). As serum creatinine level compared between groups, control group was found significantly lower than CKD3 group (P<0.05), CKD3 group was significantly lower than CKD4 group (P<0.05) and CKD4 group was significantly lower than CKD5 group (P<0.05) (Fig. 1) . When serum inorganic phosphate levels were compared between the groups, control group was significantly lower than CKD3 group (P<0.05), CKD3 group was significantly lower than CKD4 group (P<0.05) and CKD4 group was significantly lower than CKD5 group (P<0.05) (Fig. 2) .
In this study, GFR has a negative correlation with both the serum creatinine (r = -0.791, P <0.01) (Fig. 3) and serum inorganic phosphate (r = -0.891, P <0.01) (Fig. 4) . 
Discussion:
Pitts et al (1988) 5 divided the patients into (i) Mild renal failure (C Cr 40-90 ml/min) (ii) Moderate renal failure (C Cr 20-40 ml/min) and (iii) End-stage renal failure (C Cr <20 ml/min). Pitts et al. found a significant higher value of s. inorganic phosphate in end stage renal failure group (C Cr <20 ml/min) than control group (P<0.01).
In our study, s. inorganic phosphate level of CKD5 group was significantly higher than that of control& CKD3 group. Hence, our findings were consistent with that of Pitts et al. 5 .
It had been originally proposed that hypocalcaemia triggers hyperparathyroidism in early renal failure by Slatopolsky et al. (1971) 6 . Bricker (1972) 7 suggested that, phosphate retention and altered vitamin D metabolism contribute to the genesis of hypocalcaemia in uremia.
According to Drueke (1995) 8 , calcitriol deficiency and phosphate retention together with hypocalcaemia are the main factors involved in the pathogenesis of secondary hyperparathyroidism. Phosphate retention is considered to be a key pathogenic factor, as it decreases calcitriol production and interferes with calcaemic effect of PTH 9, 10 . However, in this study, estimation of PTH was not done. From the present work, it may be concluded that hyperphosphataemia occurs in the advanced stages of CKD patients and was directly related with the degree of renal failure.
